Abstract
Introduction

22
Testate amoebae are a polyphyletic group of protists defined by the presence of a test (Meisterfeld, 
33
As testate amoebae have become more widely studied in peatlands there has been an increasing focus 
38
between sampling effort and data quality. Several studies have looked at the relationship between the number of individual tests counted under the microscope and the species richness (Warner, 1990;  40 Woodland et al., 1998; Mitchell et al., 2000) and composition (Payne and Mitchell, 2009) 
60
Material and Methods
61
Study site and Sampling
62
Samples for the study were collected in a mesotrophic peatland (53.125511° N, 45.841298° E) located in 
67
The vegetation of the peatland is dominated by Carex spp. and Sphagnum spp.
68
To 
123
To consider alternative sample sizes beyond these four we simulated alternative possibilities based on 124 the combination of analysed samples. For each biotope we randomly selected combinations of the 125 analysed samples in order to achieve each possible sample size from 1-16 stems and repeated analyses.
126
Results
127
In total, 29 testate amoeba taxa belonging to 10 genera were observed (Supplementary Table 1 
134
The most clear-cut change with increasing sample size was that the count total increased substantially
135
( Fig. 1) . This is to be expected but it is interesting to note the scale of the difference. In one sample 
140
The total number of testate amoeba species observed was greater than the total number of species in 
144
considering both the raw count data ( Fig. 2A ) and the rarefied data based on consistent count (Fig. 3A) .
145
This suggests that the trends are not solely driven by increasing count total but also represent a real 146 increase in the diversity of the assemblage identified with increasing sample size. The increase appears
147
to be greatest as sample size exceeds eight Sphagnum stems with relatively little further change to 16 148 stems (Supplementary Figure 2A) . Trends with sample size were less apparent when considering
149
Simpson diversity with a non-significant increase in biotope 3 but no clear trend in the other two 150 biotopes in either raw or rarefied data (Fig. 2B, 3B ).
151
Differences in species composition of testate amoeba assemblages were apparent with sample size. In 152 the raw data there were strong (but non-significant) declines in Bray-Curtis dissimilarity from the largest 153 samples with increasing sample size (Fig. 2C) . Similar but more subtle declines could be observed in the 154 rarefied data (Fig. 3C ) and general declining trends were also present in the simulated data series
155
(Supplementary Figure 2C) . Although the results were non-significant they imply that assemblage 156 composition varies with sample size with larger samples tending to be increasingly similar.
157
Transfer function predictions of water table depth showed considerable variability between sample 158 locations (Fig. 2D, 3D, Supplementary Figure 2D ). Predictions for biotope 3, the wettest site were
159
typically in the range of 5-7 cm, drier than the measured water 
172
In terms of count total our data show that the smallest samples investigated may fail to identify 173 sufficient tests to reach commonly used target count totals . Results from samples containing less than
174
eight Sphagnum stems may fail to reach totals considered minimally adequate to produce robust 175 results. Results also imply that more taxa are likely to be located in larger samples. This is relatively 176 unsurprising as larger samples will inevitably encompass more heterogeneity with different taxa and a
177
larger total species pool. However, more surprisingly, the results here imply that this holds true even at 178 fine scales over which key environmental controls on peatland testate amoebae vary relatively little. The
179
range of sample size in this study encompasses the range of sample size encountered in the published 180 literature, implying that some differences in species richness between published studies might be due to 181 the size of the samples considered, rather than any fundamental difference in the investigated 182 assemblages. Somewhat less robustly, our results also imply that assemblage composition tends to 183 converge as sample sizes become larger. Smaller samples may reflect differences in environment at a 184 smaller spatial scale than environmental measurements and therefore introduce noise into the data.
185
Our results do not provide any direct evidence that sample size influences transfer function predictions.
186
This may be because differences in assemblage represent taxa with similar hydrological preferences or 187 that real trends are overwhelmed by noise in this relatively small dataset.
188
Overall, our results imply the strong possibility that sample size may affect data quality in peatland 189 testate amoeba studies. It is common in the literature for sample size not to be stated in the methods
190
but it seems likely that sizes used may differ sufficiently to mean that results could be inconsistent.
191
Differing sample size is probably one of several methodological factors which complicate current 192 attempts to combine and synthesise testate amoeba datasets (Amesbury et al., 2016) .
193
The appropriate sample size for a study will always be a 
200
Where the environmental variables vary and are measured at finer resolution a smaller sample may be 201 more appropriate despite the probable lower numbers of individuals and species (Mitchell et al., 2000) .
202
Small sample sizes may also be appropriate in situations where there is a need to minimise disturbance.
203
This is particularly the case in experimental studies where the volume of material available is small (e.g.
204
mesocosm experiments) or where the need to re-sample over time means that sampling needs to
205
consider the possibility of disturbance to the plots (Mulot et al., 2014 
